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Description 

[0001 J The present invention concerns bioadhesive complexes of polycarbophil and azole antifungal or antiprotozoal 
drugs. More specifically, the invention relates to the formulation of a complex of a cross-linked polyacrylic acid having 

5 remarkable mucoadhesive properties, known with the name of polycarbophil, and an imidazole or triazole derivative 
having antifungal or antiprotozoal activity, in the base form, for use in the topical treatment of mucosal affections. 
[0002] As it is known, the diseases of a microbial origin affecting the mucous membranes, which may be treated by 
exploiting the trans-mucosal administration route, are many and widespread. In particular, among the diseases of this 
kind which affect the urogenital system, the mycotic infections are very common, and among these, specifically, the 

io candidiases. 

[0003] Candida albicans represents the species belonging to the Candida genus which is most commonly involved 
in human candidiases, and is the only species pathogenic on laboratory animals. The said species is held to be re- 
sponsible of most superficial mycoses (muco-cutaneous mycoses) and of some serious deep mycoses, and is com- 
monly present on the mucous membranes surfaces, such as those of the buccal cavity and of the gastrointestinal tract 

15 in man, in equilibrium with the endemic flora of the said regions. In the healthy population equilibrium conditions are 
normally established between the invasive potential of the fungus and the defence mechanisms of the host, which are 
able to limit the tissue invasion and, possibly, to eradicate the infection from the mucous membranes surface. The 
onset of a pathological process is the consequence of the breach of such equilibrium, and this may be either due to 
the different virulence of the infecting yeast or to the reduced resistance of the host. The importance of the host defence 

20 mechanisms, both natural and acquired, against candidiases is strongly confirmed by the incidence of fungal infections, 
and, specifically, candidiases, in immuno-compromised subjects. 

[0004] The candidiases of the urogenital system, much more widespread in women than in men, are characterised 
by itch and discharge and, upon clinical examination, by erythema, edema and, sometimes, ulcerous or papular lesions. 
Epidemiologic statistics on the incidence of vaginal candidiases are difficult to establish, although it may be considered 

25 that the said incidence has greatly increased in the last few years, also due to a wider use of hormone contraceptives 
and of antibiotic antimicrobials. Candidiases, and in general all of the fungal affections of the urogenital system, may 
be therapeutically treated with antimicrobial drugs for topical use, specifically imidazole derivatives such as econazole, 
tioconazole, miconazole and the like, or triazole derivatives such as terconazole, or also with drugs for oral adminis- 
tration, in particular of the triazole type, such as fluconazole. It is usually recommended to initially use the topical azole 

30 therapy, to be replaced by a systemic therapy in non responsive patients or in patients who do not withstand the topical 
therapy. This is due to the slight toxicity of the agents for systemic administration in comparison with agents which 
perform their activity in situ, as well as to the need to limit the use of these drugs in order to avoid the occurrence of 
resistant strains. 

[0005] Among the antifungal drugs mentioned above, econazole, i.e. 1-{2-[(4-chlorophenyl)methoxy]-2-(2,4-dichlo- 

35 rophenyl)ethyl}-1 H-imidazole, is particularly widespread and extensively tested. It has been synthesised by Godefroi 
et at. in 1969 (J. Med. Chem., 12, 1969, 784, and US patent No. 3,717,655). The antimicrobial activity of econazole, 
which has been extensively shown in vitro, is exerted against a wide variety of fungi and against some gram-positive 
bacteria, while no activity on gram-negative bacteria is present. The main site of the antimicrobial action is represented 
by the cellular membrane system, similarly to what happens for the other imidazole antifungal agents, in vitro tests 

40 with Trichophyton rubrum, Saccharomyces cerevisiae, and Candida albicans have shown an increase in the permea- 
bility of the cell covering exposed to econazole. Said increase occurs both in the growing and in the grown-up cells, 
thus showing that the antimicrobial activity is due to an action on the formed membranes, and not to the formation of 
defective membranes in the growth phase. The main action of the drug is the inhibition of 14-ot-demethylase, a cyto- 
chrome P450-dependent microsomial enzyme system important for the synthesis of sterols. The said action has two 

45 effects: it causes a build-up of 14-a-methylsterols, and compromises the synthesis of ergosterol, which is necessary 
to the cytoplasm membrane. The built-up methylsterols may desegregate the close packing of the phospholipids acyl 
chains, thus compromising the functions of some enzyme systems connected to the membrane. 
[0006] Econazole is used mainly for topical administration in the treatment of vaginal dermatomycoses and candi- 
diases. Several medicinal products containing econazole as the active ingredient are present on the market, specially 

50 for vaginal administration. In most of the said medicinal products econazole is not present as the base, but in the form 
of its nitrate salt. 

[0007] Another kind of microbial diseases which have been treated with therapies based on azole active ingredients, 
to be administered normally through the trans-mucosal route, are the infections caused by protozoa of the genus 
Trichomonas. These infections generally occur in women, as cervicites, vaginites and vulvovaginites, which may also 
55 be associated with candidiases or with other bacterial infections. The active ingredient of choice for trichomoniases is 
metronidazole, which also belongs to the group of imidazole derivatives. For the topical treatment of infections caused 
by Trichomonas, both in the man and in the woman, metronidazole is advantageously combined with an imidazole 
derivative having mainly an antifungal action, i.e. clotrimazole. 
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[0008] The conventional administration forms used for the topical antimicrobials of the kinds referred to above are 
most commonly creams, suppositories for vaginal administration (pessaries, inserts, ovules) and tablets. In the case 
of econazole, for instance, there are commercially available pessaries and creams based on econazole nitrate, which 
represent the preparations of choice, as well as douches (lavages) and foams for external use, both in the nitrate and 

5 in the base form, which are generally used as adjuvants in the therapy. Pessaries (containing from 50 to 150 mg of 
active ingredient) and creams (with 1% by weight of active ingredient, to be applied in 5 g doses) are administered 
once a day, preferably just before going to bed in order to improve retention. The said forms do not allow, in general, 
to obtain an optimal bioavailability of the drug. Actually, for the therapy to perform at best its action it is necessary that 
the following conditions are realised: a) a good adhesion of the medicament on the infected site, and b) the complete 

io release of the active ingredient. Very often the above does not occur with the medicinal products now in use: in the 
case of the suppositories for vaginal administration, in particular, the problem of retention arises, since as soon as the 
fusion has occurred the preparation may be rapidly discharged from the site of administration. 
[0009] A suitable spreading of the formulation on the infected site, if possible followed by an interaction with the 
mucous layer of the said site, could result in a remarkable increase of the bioavailability of the drug. The said result 

15 may be achieved by increasing the duration and the closeness of the contact between medicament and mucous mem- 
brane: on these grounds the concept of bioadhesion, and in particular mucoadhesion, has recently gained a remarkable 
importance in the formulation of systems for the controlled release of drugs for trans-mucosal administration, including, 
but not exclusively, the systems for vaginal topical administration. 

[0010] By the term bioadhesion it is meant the creation of an intimate contact, for a prolonged period of time, between 
20 a pharmaceutical material and a biological substrate, due to the formation of chemical bonds, to interracial forces and/ 
or to simple physical interactions between the two surfaces. When the bioadhesive interaction is established between 
the pharmaceutical material and the mucus which covers most of the tissues, the phenomenon is referred to as mu- 
coadhesion. The advantages obtainable by administering an active ingredient through a bioadhesive pharmaceutical 
form are manifold, and may be synthesised in the following points: 

25 

• localisation of the drug in a specific region: this is advantageous in a topical therapy, since the increase in the 
duration and in the closeness of the contact between pharmaceutical form and tissue improves the bioavailability 
of the drug; 

• increase of the in situ residence time : the pharmaceutical form has a prolonged activity, and this allows to reduce 
30 the number of daily administrations, thus improving the patient's compliance; 

• optimal contact with the absorption surface : this results in a better drug permeation through the tissues, inhibits 
the degradative enzyme activity on the active ingredient and reduces the mucus secretion; 

• maintenance of a high concentration gradient between the pharmaceutical form and the absorption site : this allows 
an optimal release of the drug, in accordance with the known laws describing the passive diffusion. 

35 

[0011] In the last years a great interest has been shown for the inclusion of bioadhesive polymers in conventional 
pharmaceutical forms. The so obtained bioadhesive forms mainly consist of polymer materials which are capable of 
interacting with mucus or with mucins. The features that a bioadhesive polymer should show in order to be pharma- 
ceutical^ acceptable may be summarised as follows: 

40 

• absence of toxicity; 

• ability to form a strong non-covalent bond with the epithelial cells of the mucous surfaces, and to quickly adhere 
to the moist surfaces; 

• ability to incorporate the drug readily and in a repeatable way, without exerting any adverse effect on the release 
45 thereof. 



[001 2] A number of bioadhesive polymers may be employed, in particular, in vaginal preparations: among the natural 
hydrogels one may cite starch, collagen, gelatin, some dextrans and also cellulose derivatives, including hydroxypro- 
pylmethylcellulose, hydroxypropylcellulose and sodium carboxymethylcellulose. Among the synthetic polymers capa- 
50 ble of forming hydrogels only two classes appear to be employed in preparations for vaginal administration: polyeth- 
ylene oxides (high molecular weight ethylene glycols) and polyacrylic acids. 

[0013] Among the latter, a particularly advantageous product in view of its bioadhesive properties is polycarbophil 
(produced by B.F. Goodrich Company of Cleveland, Oh, under the trade name Noveon® AA-1). Polycarbophil is an 
acrylic acid polymer loosely cross-linked with divinyl glycol, in particular with a quantity comprised between 0.5 and 
55 1% by weight of 3,4-dihydroxy-1 ,5-hexadiene, corresponding to CAS No. 9003-01-04. The particles making out poly- 
carbophil are swellable, but not soluble, in water, and they swell to different extents also in organic solvents, in strong 
mineral acids and in bases, while remaining insoluble. The water swelling features depend both on pH and on the ionic 
strength of the solution: the swelling degree increases with increasing pH. The amount of water that the polymer may 
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absorb ranges from 15-35 ml per gram, at low pH values (1 -3), to 100 ml per gram, in neutral or basic medium. Poly- 
carbophil is described, together with other polymers of a similar chemical nature, in the US patent No. 3,202,577 (R. 
L. Markus, 1 965), where it is proposed for use in the treatment of diarrhoea, in view of its outstanding ability of swelling 
and absorbing liquids. 

5 [0014] Later, it has been found that polycarbophil shows excellent mucoadhesive properties, which have been ex- 
tensively described in the literature (see, e.g., H. Park and R. Robinson, J. Controlled Release, 2, 1985, 47-57; K.V. 
R. Rao and P. Buri, Int. J. Pharm., 52, 1989, 265-270). The polymer interaction with mucin is made easier by the fact 
that the polymer chains undergo swelling in water, and this allows a good degree of interpenetration with the glyco- 
protein chains of mucus present on the tissues surface. 

10 [0015] The mucoadhesive properties mentioned above are actually the core of the European patent publications No. 
0 163 696 and No. 0 501 523, in the name of Columbia Laboratories Inc., concerning the use of a class of polymer 
products, including polycarbophil as the preferred example, as bioadhesives for the production of sustained release 
pharmaceutical products. In the said documents (the second one of which is a divisional application of the first one) 
the bioadhesive polymeric product is proposed for use in admixture with pharmaceutical or cosmetic active ingredients, 

15 but it has also been proposed, by the same research group, to use polycarbophil alone, for the treatment of various 
ophthalmic, vaginal and buccal affections, which are characterised by a feeling of excessive dryness of the mucous 
membranes. In this connection, a product for vaginal rehydration containing polycarbophil has recently been placed 
on the market, under the trade name Replens® . Said product is said to be able to adhere to the mucosa, while gradually 
releasing, for about 72 hours, its water content (S.H. Leung and J.R. Robinson, Polym. News, 15, 1990, 333-342). 

20 [0016] The European patent No. 0 497 956 discloses sustained release formulations similar to the foregoing ones, 
but based on the calcium salt of polycarbophil, wherein the active ingredient to be delivered is incorporated in the 
polymeric matrix formed by calcium polycarbophil through dissolution or dispersion of the active ingredient in the matrix. 
As an alternative, a hydrogel matrix of calcium polycarbophil may be formed, by adding water to the formulation. The 
interaction of the polymeric matrix with the active ingredient results in an intimate mixture, through which the active 

25 ingredient slowly diffuses and from which it is said to be released in a controlled way. 

[0017] On the basis of the above known art, it appears that the features of polycarbophil could be advantageously 
exploited for the production of mucoadhesive mixtures with azole antifungal and/or antiprotozoal drugs for trans-mu- 
cosal administration, in particular for vaginal topical use. With the object of obtaining sustained release bioadhesive 
products wherein the adhesion of the drug to the mucous membrane to be treated is even higher, thus resulting in a 

30 further increase of the above-mentioned advantages brought about by the use of a bioadhesive excipient, the present 
invention proposes to realise a true complexation between polycarbophil and the azole active ingredient, in its base 
form. The foregoing results in a new chemical entity wherein the drug is tightly bound to the bioadhesive agent, rather 
than in a physical mixture between drug and mucoadhesive carrier. 

[0018] The foregoing is made possible by the chemical nature of the chosen bioadhesive polymer, having reactive 
35 carboxyl groups, and of the azole active ingredients, which, when not salified, are of a basic nature. When contacted 
with each other in suitable reaction conditions, the compounds form complexes which not only benefit from the bioad- 
hesive properties of polycarbophil, but also show a release of the active ingredient extremely prolonged in time and 
characterised by a uniform rate. In practice, the resulting formulations are capable of: a) adhering to the mucosa as a 
result of the action of the polymer component, and b) releasing the azole derivative in situ very slowly and with a 
40 constant rate. 

[0019] The administration of azole-polycarbophil complexes shows, when compared with the administration of the 
corresponding free base or of a salt thereof (e.g., the nitrate), all of the advantages already mentioned with reference 
to the bioadhesive systems. But also in comparison with the administration of a simple physical mixture of polycarbophil 
and active ingredient, as it will be clear further on, superior characteristics are obtained as concerns the duration and 

45 the uniformity of the delivery, in addition to, obviously, a more intimate and durable contact between the active ingredient 
and the mucosal surface. The increase of the in situ residence time, together with the type of release of the drug from 
the complex, result in a prolonged action, thus affording a reduction of the number of daily administrations and an 
improvement of the patients' compliance. In addition, the closeness of the contact between the complex and the mucous 
membrane may allow a higher amount and rate of permeation of the drug through the tissues, while reducing the 

so degradative enzymatic activity on the active ingredient. 

[0020] Therefore, the present invention specifically provides a mucoadhesive antimicrobial complex of polycarbophil, 
i.e. a cross-linked polyacrylic acid with bioadhesive properties, and an azole derivative with antifungal or antiprotozoal 
activity, in its basic form. 

[0021] In particular, the said azole derivative may be an imidazole derivative, chosen from the group consisting of: 
55 econazole, clotrimazole, metronidazole, tioconazole, fenticonazole, isoconazole, ketoconazole, sulconazole, bifona- 
zole, omoconazole, azanidazole, butoconazole and oxiconazole. Particularly preferred for use in the complexes of the 
invention are econazole, clotrimazole, omoconazole and metronidazole, the first three having antifungal activity, and 
the fourth one having anti-trichomonas activity. 
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[0022] As an alternative, the azole derivative may be a triazole derivative, such as fluconazole, terconazole and 
itraconazole. Said compounds show the same antifungal spectrum and the same mechanism of action as antifungal 
imidazole derivatives, but some of them, differently from imidazoles, may also be administered systemically. In all 
cases, owing to their chemical nature, the complexation mechanism of triazoles with polycarbophil is similar to that of 
5 imidazoles. 

[0023] The mucoadhesive antimicrobial complexes according to the invention may be obtained, in general, by dis- 
solving each of the two starting products in a common solvent or mixture of solvents, or in two different solvents com- 
patible with each other, then joining together the two solutions in relative amounts such as to contain the same number 
of equivalents of the starting products, and subsequently evaporating the solvent. Preferably, the solid product obtained 
10 from the evaporation is dried, pulverised and sieved. The amount of polycarbophil required is previously calculated by 
measuring the neutralisation equivalent thereof by potentiometric titration. In the experimentation carried out in the 
frame of the present invention, the said value turned out to be equal to about 7 meq/g. 

[0024] According to some preferred embodiments of the invention, the econazole-polycarbophil, clotrimazole-poly- 
carbophil, omoconazole-polycarbophil and metronidazole-polycarbophil complexes are obtained each by preparing 

15 two solutions in methanol, one containing the drug in its basic form and the other containing the polymer, the relative 
amounts of drug and polymer to be dissolved having been calculated in such a way as to obtain in the two solutions 
an equal number of equivalents of reactant. For polycarbophil the neutralisation equivalent has been evaluated by 
potentiometric titration carried out with 0.01 N NaOH on 100 mg of polymer, and the result obtained, as pointed out 
before, is about 7 meq/g. The methanol solutions are mixed together and the resulting solution is placed in an evaporator 

20 at 40°C. The solid product so obtained is subsequently dried under vacuum at 50°C, then pulverised and sieved. 

[0025] The bioadhesive complexes according to the invention can be used for the production of sustained release 
antifungal and/or antiprotozoal pharmaceutical products, by incorporating them into suitable formulations together with 
pharmaceutically acceptable vehicles and excipients. In order to further increase the bioadhesivity of the product, in 
addition to the complex as such an excess amount of non-complexed polycarbophil may be present. Said excess 

25 amount may be of use for adjusting the viscosity and the consistency of the product. 

[0026] The compositions containing the compounds according to the invention, with a suitable choice of the excipi- 
ents, may be in any one of the known pharmaceutical forms used for products to be administered by the trans-mucosal 
route. For the production of antifungal and/or antiprotozoal medicaments for vaginal administration the gel form is 
particularly preferred. In the said form the complex according to the invention, if desired together with an excess of 

30 polycarbophil, and with other conventional formulation ingredients such as, e.g., preservatives and thickening agents, 
are formulated in a gel of propylene glycol and/or polyethylene glycol. 

[0027] By way of example only, some gel compositions containing the complexes of the invention, suitable for vaginal 
topic administration, are described below. 



35 


EXAMPLES OF GEL COMPOSITIONS FOR VAGINAL ADMINISTRATION 




formulation 1 


econazole (base) (in the complex) 


3.00 g 






polycarbophil (of which 1.12 g complexed with econazole) 


2.12 g 






methyl-paraben 


0.20 g 


40 




propylparaben 


0.02 g 






propylene glycol 


q.s. to 100.0 g 




formulation 2 


econazole (base) (in the complex) 


2.00 g 






polycarbophil (of which 0.75 g complexed with econazole) 


1.75 g 


45 




hydroxypropylcellulose 


2.00 g 






methyl-paraben 


0.20 g 






propylparaben 


0.02 g 


50 




propylene glycol 


q.s. to 100.0 g 



55 
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(continued) 





EXAMPLES OF GEL COMPOSITIONS FOR VAGINAL ADMINISTRATION 


5 


formulation 3 


omoconazole (base) (in the complex) 


3.00 g 






polycarbophil 


2.01 g 






(of which 1 .01 g complexed with omoconazole) 








hydroxypropylmethylcellulose 


1 .50 g 


10 




methyl-paraben 


0.20 g 






propylparaben 


0.02 g 






polyethylene glycol 200 


50.0 g 


15 




propylene glycol 


q.s. to 100.0 g 




formulation 4 


clotrimazole (base) (in the complex) 


1.00 g 






polycarbophil (of which 0.41 g complexed with clotrimazole) 


1.41 g 






hydroxypropylmethylcellulose 


1.50 g 


20 




methyl-paraben 


0.20 g 






propyl -paraben 


0.02 g 






polyethylene glycol 200 


50.0 g 


25 




propylene glycol 


q.s. to 100.0 g 




formulation 5 


metronidazole (base) (in the complex) 


3.00 g 






polycarbophil (in the complex) 


2.50 g 






pectin 


3.00 g 


30 




methyl-paraben 


0.20 g 






propylparaben 


0.02 g 






propylene glycol 


q.s. to 100.0 g 



[0028] Some experimental results showing the characteristics of the bioadhesive antimicrobial complexes and their 
performance as sustained release therapeutic agents are given below, together with some graphs shown in the ac- 
companying drawings, wherein: 

Figure 1 shows, in comparison with each other, the thermograms obtained by differential scanning calorimetry 
(DSC) of econazole (base) and of the econazole-polycarbophil complex according to the invention; 
Figure 2 shows the thermograms obtained by DSC of clotrimazole (base) and of metronidazole (base) and, in 
comparison with them, the thermograms of the clotrimazole-polycarbophil complex and of the metronidazole-poly- 
carbophil complex; 

Figure 3 shows, in comparison with each other, the thermograms obtained by DSC of omoconazole (base) and of 
the omoconazoie-polycarbophil complex; 

Figure 4 shows, in comparison with each other, the release profiles of econazole from the complex according to 
the invention and from a physical mixture of polycarbophil and econazole; 

Figure 5 shows, in comparison with each other, the release profiles of econazole from two pharmaceutical com- 
positions in gel, one with the econazole-polycarbophil complex and the other with econazole (base); and 
Figure 6 shows, in comparison with each other, the release profiles of omoconazole from two pharmaceutical 
compositions in gel, one with the omoconazoie-polycarbophil complex and the other with omoconazole (base). 

Bioadhesion tests of non-complexed polycarbophil 

[0029] In a preliminary study carried out in the frame of the research which led to the present invention, the mucoad- 
hesive properties of polycarbophil and of other reference polymers were evaluated by measuring the force required to 
separate two surfaces coated with mucin (25 wt. % dispersion of pig gastric mucin absorbed on filter paper) between 
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which a matrix obtained by direct compression of the polymer under test was interposed. The reference polymers used 
are CarbopoKB) 940 (water-soluble polymer of acrylic acid cross-linked with polyalkenyl polyethers, produced by B.F. 
Goodrich), pectin, xanthan gum, hydroxypropylcellulose (HPC), polyvinyl alcohol (PVA) and hydroxy p ropy Imethylcel- 
lulose (HPMC). 

5 [0030] The apparatus used for the measurements consisted in a microbalance to which there was attached, below 
the pan and by means of a nylon thread, a cylindrical body A weighing 8.2 g. One of the two mucous surfaces was 
connected to the body A, while the other was fixed to a second cylindrical body B, of the same diameter of the body 
A. The polymer product under test, once applied on the mucous surface fixed to the body A, was contacted with the 
mucous layer applied to the body B. The whole assembly was placed, with the body A on the upper side and below 

10 the scale, in a double-walled beaker placed in thermostat at 37°C, resting upon a mobile platform. After maintaining 
the contact between the two mucous layers and the polymer for one minute, the platform was lowered at a constant 
speed (i.e. 2.5 mm/min), thus causing the breaking of the bioadhesive binding between the polymer surface and the 
mucous surface. Before being applied on the mucin surfaces the polymer matrixes were hydrated for 5 minutes in 
distilled water. The electric motor of the platform and the balance were connected with a computerised system for the 

15 data acquisition and processing. 

[0031] The force required to separate the polymer surface from the mucous layer was recorded as a function of the 
distance between the two surfaces, and from the plots so obtained the area under the curve was calculated, the latter 
representing the adhesion work. The data processing was carried out by means of a KaleidaGraph software (from 
Synergy Software). The results of the adhesion tests for the different materials tested, expressed in terms of adhesion 

20 work per surface unit, are reported in the following table. 



TABLE 1 



Measurement of bioadhesion 


Polymer 


Adhesion work per surface unit (erg/cm 2 ± s.e.) 


CarbopoKB) 940 


1070.00 ±69.00 


pectin 


160.52 ±8.92 


polycarbophil 


1083.20 ±95.06 


xanthan gum 


555.53 ± 35.48 


hydroxypropylcellulose 


306.00 ±42.12 


polyvinyl alcohol 


346.70 ±40.80 


hydroxypropylmethylcellulose 


767.02 ±49.12 



[0032] From the above values it is evident that the acrylic polymers Carbopol® 940 and (to an even greater extent) 
polycarbophil show a much stronger mucoadhesion than that offered by the other polymers tested. 

40 Characterisation of the azole-polycarbophil complexes 

[0033] Econazole-polycarbophil, clotrimazole-polycarbophil, metronidazole-polycarbophil and omoconazole-poly- 
carbophil complexes, produced according to the preferred method described above, underwent differential scanning 
calorimetry (DSC) tests, and their behaviour was compared with that of the corresponding bases. In the analysis, 
45 exactly weighed samples of the materials were heated atthe rate of 5 kcal/min in suitable temperature ranges comprised 
between 50 and 190°C. 

[0034] The thermograms so obtained with econazole (base) and with the corresponding complex are shown in Figure 
1 : as it may be observed, the formation of the complex is confirmed by the fact that in the corresponding thermogram 
(curve b) the endothermic fusion peak of econazole (curve a) has completely disappeared. 
so [0035] Similarly, in Figures 2 and 3 there may be observed that in the thermograms of the complexes clotrimazole- 
polycarbophil (curve b of Fig. 2), metronidazole-polycarbophil (curve d of Fig. 2) and omoconazole-polycarbophil (curve 
b of Fig. 3) the endothermic fusion peaks of the corresponding non-complexed bases (respectively, clotrimazole, curve 
a of Fig. 2, metronidazole, curve c of Fig. 2 and omoconazole, curve a of Fig. 3) have completely disappeared. 

55 
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In vitro release tests 

• Release of the drug from the complex and comparison with a physical mixture 

s [0036] The release studies on econazole were carried out by applying the continuous flow method described in the 
Italian Pharmacopoeia, IX ed.. The continuous flow apparatus consists of a cylindrical cell wherein the sample of 
powder under test is placed, of a reservoir for the solvent medium and of a peristaltic pump which feeds the cell with 
the said medium. The working section of the cell is a 30 mm high cylinder, having an inner diameter of 22.6 mm, closed 
at the top of by a fiberglass filter, which prevents undissolved particles from leaving the cell. The lower section, of a 

10 conical shape and provided with a hole (1 mm diameter) allowing the flow of the solvent medium, is filled-up with glass 
beads (3 mm diameter). The latter allow a uniform distribution of the solvent medium on the whole cross-section of the 
cell. Stirring is provided by the solvent circulation, from the bottom upwards. The solvent is constantly fresh, as the cell 
operates in open circuit. 

[0037] An exactly weighed amount (i.e. 300 mg) of the econazole-polycarbophil complex was placed in the cell, at 
15 the centre of the stainless steel support provided therein. The solvent medium (i.e. lactic acid at pH 4.5), kept in ther- 
mostat at 37°C, is introduced into the cell by means of the peristaltic pump at a flow rate of 3.0 ml/min.. The drug 
concentration in the receiving phase is determined by means of a spectrophotometer, continuously performing absorb- 
ance readings (A, = 272 nm). 

[0038] The results of a comparison test between the complex according to the invention and a physical mixture of 
20 econazole and polycarbophil are shown in Figure 4, In the latter, the release profile of the drug from the complex is 
marked by the reference sign □ , while the release profile of the drug from the physical mixture is marked by the 
reference sign 0. It may be observed that in both cases there is a linear relationship between the amount of drug 
released and time (y = 3.792x + 0.901 , with r = 1 .000 for the complex and Y = 1 7.907x + 2.488, with r = 0.997 for the 
physical mixture). Therefore, the drug is released at a constant rate from both powders. Significantly different is, on 
25 the other hand, the value of the release rate, as the econazole-polycarbophil complex releases the drug much more 
slowly than does the physical mixture. In practice, 70% of the active ingredient is released from the complex in 18.5 
hours, while the same amount is released from the physical mixture in 4 hours. 

[0039] Obviously, the slow release of econazole from the complex is an advantageous feature, as in the in vivo 
administration it results in a prolonged pharmaceutical activity. 

30 

• Release of the drug from gel formulations 

[0040] Further tests were carried out for evaluating the release of econazole and of omoconazole from gel formula- 
tions wherein the active ingredient was contained either in the form of a complex with polycarbophil or as the non- 
35 complexed base. The said tests were carried out with a Gummer type vertical diffusion cell, with a diffusional area of 
2.3 cm 2 and a receiving compartment having a capacity of 11 .0 ml. The cell was equipped with a thermostat set at 36 
± 0.5°C. The receiving phase was made out of a buffer at pH 4.5, stirred at a constant speed of 600 r.p.m. An exactly 
weighed amount (i.e. 1g) of gel was placed in the donor compartment, in contact with a Spectrapore dialysis membrane, 
used as the support. 

40 [0041] The drug content of the receiving phase, sampled at suitable time intervals and filtered, was determined 
spectrophotometrically (X = 272 nm). 

[0042] The release tests referred to in the following concern two couples of formulations, one couple containing 
econazole and the other containing omoconazole. In each couple one formulation contains the complex imidazole- 
polycarbophil according to the invention (formulation A) and the other contains the corresponding non-complexed base, 
45 to which hydroxypropylcellulose was added as bioadhesive ingredient (formulation B). Specifically, the two couples of 
formulations tested had the following compositions: 

• Econazole 
50 [0043] 



formulation A 


econazole (base) (in the complex) 


3.00 g 




polycarbophil (of which 1 .12 g complexed with econazole) 


2.12g 




propylene glycol 


q.s. to 100.0 g 
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(continued) 



formulation B 


econazole (base) 


3.00 g 




hydroxyp ropy (cellulose 


2.12 g 




propylene glycol 


q.s. to 100.0 g 



• Omoconazole 
[0044] 



formulation A 


omoconazole (base) (in the complex) 

polycarbophil (of which 1 .01 g complexed with omoconazole) 

propylene glycol 


3.00 g 

2.01 g 

q.s. to 100.0 g 


formulation B 


omoconazole (base) 
hydroxypropylcellulose 
propylene glycol 


3.00 g 

2.01 g 

q.s. to 100.0 g 



[0045] The tests results are respectively shown in Figure 5 (econazole) and in Figure 6 (omoconazole). In Figure 5 
the release profile of the drug from the Formulation A is marked by the reference sign O, while in Figure 6 the corre- 
sponding release profile is marked with the reference sign □ . In both figures the release profile of the same drug from 
the Formulation B is marked by the reference sign 0. Both in the case of econazole and in the case of omoconazole it 
is evident that the drug is released much more slowly from the formulation according to the invention, wherein it is 
complexed with polycarbophil, than from the comparison formulation. 

Microbiological activity - In vitro tests 

[0046] The experimental activity referred to below was aimed at testing the activity of the econazole-polycarbophil 
complex on different strains of Candida albicans, while ascertaining, as a first step, the ability of the econazole-poly- 
carbophil complex of fully releasing the active ingredient. A further object was to compare the activity of the complex 
with that of the drug alone. The sensitivity of the micro-organism to the antifungal-bioadhesive combination was eval- 
uated by means of antifungal assays carried out in liquid or in solid medium. 

[0047] Two standard American Type Culture Collection (ATCC) strains were used for the assays, i.e. those deposited 
under the numbers ATCC 48867 and ATCC 23866. Econazole (base) and the econazole-polycarbophil complex were 
prepared by using different concentrations of the active ingredient depending on the assay requirements, as well as 
different solvents (i.e. propylene glycol, DMSO), with or without a thickening excipient substance (i.e. hydroxypropyl- 
cellulose). The activity of each solvent was also tested , as well as the activity of the excipient and that of polycarbophil 
alone. 

• Antifungal assay in solid medium 

[0048] The antifungal activity has been evaluated in an assay in solid medium using Petri dishes containing Sabour- 
aud medium with 2% agar. The dishes were uniformly seeded, with the aid of a sterile pad, with an aqueous suspension 
containing C. albicans at a density of 2 McFarland. By means of an instrument of 6 mm diameter, incisions were made 
on the dishes in order to obtain regular cavities in the agar thickness. Each one of the substances under test was 
placed in one of these cavities, in amounts ranging from 50 to 100 ul The plates were then incubated for 24 h in a 
thermostat at 37°C. The antifungal activity was evaluated by measuring the diameter of the inhibition of C. albicans 
growth around each cavity. 

[0049] The antifungal assay in solid medium turned out to be a highly sensitive and reproducible assay also for the 
products under test. At least five separate experiments for evaluating the inhibition halos were carried our for each 
one of the two different strains and for each one of the compounds examined. Similar results were obtained with each 
compound in all of the experiments performed. The results obtained for the two strains of C. albicans tested were 
always comparable, thus showing the similar susceptibility of the two strains to the tested compounds. 
[0050] Table 2 shows the results of the tests carried out with the ATCC 4B867 strain. Polycarbophil alone showed 
no inhibition activity on the growth of the two C. albicans strains. The econazole-polycarbophil complex (EC-PC) and 
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econazole alone showed a similar inhibition activity, which has been evaluated at different concentrations, with or 
without hydroxypropylcellulose (HPC). 



TABLE 2 



10 



15 



20 



Antifungal assay in solid medium 


Compound 


Preparation with HPC 


Preparation without HPC 




Concentration (%) 


Diameter of inhibition halo (mm) 


polycarbophil 


1 


_ 


0 


HPC 


1 




0 


econazole (base) 


3 x 10* 2 


31.210.84 


31.2±0.84 


EC-PC 


3x10-2 


31.4±0.55 


31.210.45 


econazole (base) 


3x10* 3 


29.4 ± 0.89 


28.6 1 0.55 


EC-PC 


3x10- 3 


29.2 ± 0.84 


29.01 1.22 


econazole (base) 


3x10" 4 


20.8 ± 1.30 


20.2 1 1 .09 


EC-PC 


3x10' 4 


20.4± 1.10 


20.8 1 0.84 


econazole (base) 


3 x 10- 5 


13.0 ± 1.00 


12.410.58 


EC-PC 


3 x 10- 5 


12.8 ±0.84 


13.21 1.30 



25 • Susceptibility test in microplate (liquid medium) 



30 



35 



45 



50 



[0051 ] Stock solutions of econazole (base) and of the econazole-polycarbophil complex were obtained by dissolving 
the compounds in DMSO at a concentration of 1.5 mg/ml. Two serial 10-fold dilutions in DMSO were made starting 
from the stock solutions, up to a concentration of 1 5 p,g/ml. From this concentration each compound was subsequently 
diluted in Yeast Nitrogen Base medium, to which 0.5% glucose and 0.05% bovine albumin had been added. The 
mixtures were then placed, at different concentrations, in microplate wells (90 \i\ volume each). 10 uJ of a suspension 
of C. albicans obtained by diluting by 1/1 0 a preparation having a turbidity of 2 McFarland were then inoculated in each 
well. After 48 h of incubation at 37°C the minimal inhibitory concentration (MIC) for the fungus was read from the 
microplates, on the basis of the presence or the absence of turbidity at a given drug concentration. 
[0052] As it is shown in the following table, the minimal inhibitory concentration for C. albicans turned out to be 
comprised, for the two substances under test, between 6.2 and 5.3 u.g/ml. These values are not different from those 
reported in the literature for econazole, obtained with different kinds of susceptibility assays. 

TABLE 3 



Susceptibility test in microplate 


Compound tested 


Minimal inhibitory concentration (in u.g/ml of econazole) 




C. albicans ATCC 48867 


C. albicans ATCC 23866 


econazole (base) 


5.61 0.3 


5.61 0.4 


econazole-polycarbophil 


5.71 0.5 


5.6 1 0.3 



[0053] As it appears from the above data, the in vitro tests did not show any inhibitory activity by the polycarbophil 
polymer, tested alone, on the growth of strains of Candida albicans. On the other hand, a complete release of the 
antifungal from the econazole-polycarbophil complex has been shown, allowing the active compound to fully exert its 
anti-candida activity, at a level which is equivalent to that of the non-complexed active ingredient. 



Microbiological activity - In vivo tests 
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[0054] In the frame of the microbiological experimentation of the products of the invention, the in vivo pharmacological 
activity of the econazole-polycarbophil complex has also been tested, in comparison with that of econazole (base), in 
the treatment of an experimental intravaginal infection by Candida albicans, reproduced in a murine model. 
[0055] Vaginal candidiasis in rodents may be induced only in pseudo-estrus conditions (PL. Fidel, M.E. Lynch, J.D. 
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Sobel, Infection and Immunity, 61 (5), 1993, 1990). For this reason, 72 hours before vaginal inoculation, the CBA/J (H- 
2 k ) mice, described as sensible to such infection (P.L. Fidel, J.L. Cutright, J.D. Sobel, Infection and Immunity, 63 (10), 
1995, 4191) were treated with 0.5 mg of estradiol valerate, dissolved in sesame oil, administered by subcutaneous 
route. The estrogen administration was repeated weekly until completion of the study. Blastoconoids (5 x 10 5 ) of Can- 

s dida albicans, strain ATCC 48867, were inoculated in the vagina of mice previously treated with estrogens. After one 
week from the inoculation, the infection degree was evaluated by means of vaginal washing and subsequent count of 
the colony-forming units (CFU) on plates of Sabouraud agar, to which chloramphenicol and gentamicin had been added. 
[0056] The infected animals were divided into three test groups, each one of which underwent a therapeutic treatment 
for five subsequent days (from day 1 to day 5). Each therapeutic treatment respectively consisted of: 1) econazole 

10 (base) (0.5 wt. % and 1 wt. %); 2) econazole-polycarbophil complex (0.5 wt. % and 1 wt % calculated as econazole); 
3) excipients (control group). In order to better evidence the therapeutic effectiveness of the new mucoadhesive delivery 
system (econazole-polycarbophil complex), after 4 hours from the pharmaceutical administrations a thorough vaginal 
wash with PBS was carried out, so as to remove the portion of drug that did not adhere to the mucous membrane. 
[0057] The infection degree was checked before starting the treatment and at the end thereof (day 6). The animals 

15 were considered cured when all of the cultures were negative, sensibly improved when less that 100 colonies were 
found in 50 \i\ of PBS, improved when the number of colonies was comprised between 100 and 990 in 50 \i\ of PBS; 
for a number of colonies above 990 the treatment was considered to be ineffective. The statistical evaluation of the 
results was made by means of the % 2 test. 

[0058] After one week from the intravaginal inoculation with C. albicans, about two thirds of the animals resulted to 
20 be infected. Vaginal candidiasis in estrogen-treated mice turned out to be a stable infection; actually, the treatment of 
the animals with the only excipients (control group) did not show any influence on the course of the infection. 
[0059] The therapy carried out as described above with the econazole-polycarbophil complex appeared to be sen- 
sibly more effective than the treatment with econazole only. The vaginal wash, carried out about 4 hours after the drug 
administration, allowed to evidence the mucoadhesive effectiveness of the econazole-polycarbophil complex, and to 
25 emphasise the differences between the two treatments. A difference in effectiveness, even if not statistically significant 
(p = 0.3), was already detectable between the two different preparations in a first test wherein the econazole concen- 
tration was 0.5% by weight. The results of the said test are shown in the following table. 



TABLE 4 



30 



40 



In vivo tests - 0.5 wt. % econazole 


Results 


Treatment 


EC-PC 


econazole (base) 


Not improved 


0 




1 


11.11% 


Improved 


4 


40% 


6 


66.66% 


Sensibly improved 


5 


50% 


2 


22.22% 


Cured 


1 


10% 


0 




Total mice 


10 




9 





[0060] Repeating the experiment with two preparations having an econazole concentration of 1% by weight, as is 
shown in the following table, the difference between the activities of the two formulations turned out to be statistically 
significant (p = 0.0371). 



TABLE 5 



50 



In vivo tests 




1 wt. % econazole 




Results 


Treatment 




EC-PC 


econazole (base) 


Not improved 


0 






3 


18.75% 


Improved 


5 




31.25% 


9 


56.25% 


Sensibly improved 


8 




50.00% 


4 


25.00% 


Cured 


3 




18.75% 


0 




Total mice 


16 




16 





[0061] In addition, it is to be noted that the treatments with econazole-polycarbophil and econazole alone are found 
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to be even more significantly different when the number of cured animals is added to that of the sensibly cured animals 
in the two groups in comparison (68.75% for the animals treated with the complex according to the invention vs. 25% 
for those treated with econazole (base) alone; p = 0.0131). 

[0062] The pharmaceutical activity of the new delivery system (econazole-polycarbophil complex), when assayed in 
5 vivo, has shown a higher effectiveness in the treatment of murine vaginal candidiasis when compared to the therapy 
with econazole only. This is clearly to be ascribed to the fact that the complex mucoadhesive-active ingredient allows 
an extremely prolonged residence of the drug in the site of action, as well as a more intimate contact between the 
active substance and the mucous membrane. The foregoing affords, as a consequence, a more effective recovery 
from the infection. 

w 

Claims 

1. Mucoadhesive antimicrobial complex of polycarbophil, i.e. cross-linked polyacrylic acid with bioadhesive proper- 
's ties, and an azole derivative with antifungal or antiprotozoal activity, in its basic form. 

2. Complex according to claim 1 wherein the said azole derivative is an imidazole derivative. 

3. Complex according to claim 2 wherein the said imidazole derivative is chosen from the group consisting of: eco- 
20 nazole, clotrimazole, metronidazole, tioconazole, fenticonazole, isoconazole, ketoconazole, sulconazole, bifona- 

zole, omoconazole, azanidazole, butoconazole and oxiconazole. 

4. Complex according to claim 3 wherein the said imidazole derivative is econazole or omoconazole. 

25 5. Complex according to claim 1 wherein the said azole derivative is a triazole derivative. 

6. Complex according to claim 5 wherein the said triazole derivative is chosen from the group consisting of: flucona- 
zole, terconazole and itraconazole. 

30 7. Mucoadhesive antimicrobial complex of polycarbophil, i.e. cross-linked polyacrylic acid with bioadhesive proper- 
ties, and an azole derivative with antifungal or antiprotozoal activity, in its basic form, obtainable by dissolving each 
of the said two starting products in a common solvent or mixture of solvents, or in two different solvents compatible 
with each other, then joining together the two solutions in relative amounts such as to contain the same number 
of equivalents of the starting products, and subsequently evaporating the solvent. 

35 

8. Complex according to claim 7, wherein the solid product obtained from the said evaporation is subsequently dried, 
pulverised and sieved. 

9. Complex according to any one of claims 7 or 8, wherein the amount of polycarbophil required is previously calcu- 
^0 lated by measuring the neutralisation equivalent thereof by potentiometric titration. 

10. Econazole-polycarbophil complex, clotrimazole-polycarbophil complex, omoconazole-polycarbophil complex or 
metronidazole-polycarbophil complex obtainable according to any one of claims 7-9, wherein the said common 
solvent is methanol. 

45 

11 . Bioadhesive antimicrobial composition based on a polycarbophilazole derivative complex according to any one of 
the preceding claims, together with pharmaceutically acceptable carrier and excipient substances. 

12. Composition according to claim 11 further comprising an excess of non-complexed polycarbophil. 

50 

13. Composition according to any one of claims 11 or 12 in the form of a gel. 

14. Composition according to claim 13 comprising an econazole-polycarbophil complex, with an excess of polycar- 
bophil, in the form of a gel in propylene glycol. 

55 

15. Composition according to claim 13 comprising an omoconazole-polycarbophil complex, with an excess of poly- 
carbophil, in the form of a gel in propylene glycol. 
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Patentanspriiche 

1. Schleimadhaesiver antimikrobaler Komplex von Polycarbophil, kreuzvernetzte Polyacrylsaure mlt bioadhesiven 
Eigenschaften und ein Azol-Derivat mit antifungaler und antiprotozoen Wirksamkeit, in seiner basischer Form. 

5 

2. Komplex nach Ansprunch 1 , worin das vorgenannte Azol-Derivat ein Imidazol-Derivat ist. 

3. Komplex nach Ansprunch 2, worin das vorgenannte Imidazol-Derivat aus der Gruppe bestehend aus Econazol, 
Clotrimazol, Metronidazol, Tioconazol, Fenticonazol, Isoconazol, Ketoconazol, Sulconazol, Bifonazoi, Omocona- 

10 zol ( Azanidazol, Butoconazol und Oxyconazol ausgewahit ist. 

4. Komplex nach Ansprunch 3, worin das vorgenannte Imidazol-Derivat Econazol oder Omoconazol ist. 

5. Komplex nach Ansprunch 1 , worin das vorgenannte Azol-Derivat ein Triazol-Derivat ist. 

15 

6. Komplex nach Ansprunch 5, worin das vorgenannte Triazol-Derivat aus der Gruppe beshtend aus Fluconazol, 
Terconazol und Itraconazol ausgewahit ist. 

7. Schleimadhaesiver antimikrobaler Komplex von Polycarbophil, kreuzvernetzte Polyacrylsaure mit bioadhesiven 
20 Eigenschaften und ein Azol-Derivat mit antifungaler und antiprotozoen Wirksamkeit, in seiner basischer Form, der 

durch Losung der vorgenannten beiden Anfangsprodukte in einem gemeinsamen Losungsmittel oder Losungs- 
mittelgemisch oder in zwei unterschiedltchen miteinander vertraglichen Losungsmittel erhaltbar ist, wonach die 
beiden Losungen in einer solchen Mengenanteil vereinigt werden, dass eine gleiche Anzahl von Aquivalenten der 
Anfangsprodukte erhalten wird und wonach das Losungsmittel verdampft wird. 

25 

8. Komplex nach Anprunch 7, worin das Festprodukt aus der Verdampfung dann ausgetrocknet, zermahlen und 
ausgesiebt wird. 

9. Komplex nach je einem der Anspruche 7 oder 8, worin die notwendige Menge von Polycarbophil durch Messung 
30 seines Neutralisation-Aquivalents vermittels potentiometrischer Titration berechnet wird. 

10. Econazol- Polycarbophil-Komplex, Clotrimazol-Polycarbophil-Komplex, Omoconazol-Polycarbophil-Komplex oder 
Metronidazol-Polycarbophil-Komplex, die nach je einem der Anspruche 7 bis 9 erhaltbar sind, wobei das vorge- 
nannte Losungsmittel Methanol ist. 

35 

11. Bioadhaesiver antimikrobaler Zusammensetzung basiert auf einem Polycarbophil-Azolderivat-Komplex nach je 
einem der vorhergehenden Anspruche, zusammen mit einem pharmazeuntisch vertragbaren Trager und mit Ex- 
zipientien. 

40 12. Zusammensetzung nach Ansprunch 11 , die ausserdem einen Uberschuss von nicht-komplexierten Polycarbophil 
enthalt. 

13. Zusammensetzung nach je einem der Anspruche 11 oder 12 in der Form eines Gels. 

45 14. Zusammensetzung nach Anspruch 13, die einen Econazol-Komplex, mit einem Uberschuss von Polycarbophil, in 
der Form eines Gels im Propylenglycol enthalt. 

15. Zusammensetzung nach Anspruch 13, die einen Omoconazol-Polycarbophil-Komplex, mit einem Uberschuss von 
Polycarbophil, in der Form eines Gels im Propylenglycol enthalt. 

so 

Revendications 

1 . Complexe antimicrobien mucoadhesif de polycarbophil, c'est-a-dire acide polyacrylique reticule avec des proprie- 
55 tes bioadhesives et d'un derive d'azole avec activite antifongique ou antiprotozoals, en sa forme basique. 

2. Complexe selon la revendication 1 , dans lequel ledit derive d'azole est un derive d'imidazole. 
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3. Complexe selon la revendication 2, dans lequel ledit derive d'imidazole est choisi du group consistant de: econa- 
zole, clotrimazole, metronidazole, tioconazole, fenticonazole, isoconazole, cetoconazole, sulconazole, bifonazole, 
omoconazole, azanidazole, butoconazole et oxyconazole. 

5 4. Complexe selon la revendication 3, dans lequel ledit derive d'imidazole est econazole ou omoconazole. 

5. Complexe selon la revendication 1 , dans lequel ledit derive d'imidazole est un derive de triazole. 

6. Complexe selon la revendication 5, dans lequel ledit derive de triazole est choisi du groupe consistant de: fluco- 
10 nazole, terconazole et itraconazole. 

7. Complexe antimicrobien mucoadhesif de polycarbophil, c'est-a-dire acide polyacrylique reticule avec des proprie- 
tes bioadhesives et d'un derive d'azole avec activite antifongique ou antiprotozoals, en sa forme basique, rea- 
lisable par dissolution de chaque desdits deux produits de depart dans un solvant commun ou un melange de 

is solvants ou dans deux solvents differents compatibles entre eux, unissant ensuite les deux solutions en quantites 

relatives telles que Ton obtient le meme nombre d'equivalents des produits de depart, et faisant evaporer ensuite 
le solvant. 

8. Complexe selon la revendication 7, dans lequel le produit solide obtenu de ladite evaporation est ensuite seche, 
20 pulverise et passe au crible. 

9. Complexe selon la revendication 7 ou 8, dans lequel la quantite de polycarbophil necessaire est precedemment 
calculee en mesurant I'equivalent de neutralisation du meme partitrage potentiometrique. 

25 10. Complexe de econazole-polycarbophil, complexe de clotrimazole-polycarbophil, complexe de omoconazole-po- 
lycarbophil ou complexe de metronidazole-polycarbophil realisable selon une quelconque des revendications 7 a 
9, dans lequel ledit solvant commun est methanol. 

11. Composition antimicrobienne bioadhesive basee sur un complexe de polycarbophil et d'un derive d'azole selon 
30 une quelconque des revendications precedentes, avec un vehicule pharmaceutiquement acceptable et avec des 

excipients. 

12. Compostion selon la revendication 11 comprenant, de plus, un exces de polycarbophil non complexe. 

35 13. Composition selon une quelconque des revendications 11 ou 12 en forme de gel. 

14. Composition selon la revendication 13 comprenant un complexe de econazole et polycarbophil avec un exces de 
polycarbophil, en forme d'un gel dans glycol de propylene. 

40 15. Composition selon la revendication 13 comprenant un complexe de omoconazole et polycarbophil, avec un exces 
de polycarbophil, en forme d'un gel dans glycol de propylene. 
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FIG. 1 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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